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(54) Tifle : CONTROL CIRCUIT OF TRANSPORTABLE CRUSHER 



(54) ^m<r>^m ^m'^m^m.comnmn 

(57) Abstract 

A control circuit of a transportable crasher, which 
improves simultaneous operability, fine adjustment and re- 
producibility when the same pump is used to supply fluid to 
hydraulic motors and actuators to drive machines having dif- 
ferent loads. The control circuit includes at least one variable- 
delivery hydraulic pump (1); transfer valves (12, 13, 14, 15, 
16, 17, 18, 19, 20, 21) for conducting and interrapting the 
working fluid supplied from the hydraulic pump to hydraulic 
motors and actuators (25a, 26a, 27a, 28a, 29a, 30a, 31a, 32a, 
33a, 34a); press\u*c compensation control valves (11) for in- 
putting front and back pressure of switch valves, controlling 
the discharge flow rate of the hydraulic pump (I) so that the 
difference of these front and back pressures becomes con- 
stant, and distributing the discharge flow rate in accordance 
with required power of the individual hydraulic motors and 
actuators, or in a predetermined sequence when the switch 
valves are simultaneously operated; and control means (41) 
for controlling switch valves to predetermined values set in 
accordance with the load of the corresponding hydraulic mo- 
tors and actuators. 
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e, P16ae, P16be, P17e, P18e, P19e, P20e. P21e 

Ei4(c*5v^T> EEtimm^i mmm^^i la tmE^i ib tt^mmt 

^LX. E:*MM#1 Ui> ?6ffPp ^iKO 1 le ^/hUTAP^^- h 7a (C 
An. ^E#l lb \Z.XT^=J-a.3L-'^2 5a 0^?^EPLp ilnlJEEfcMEL. 
iH±#l Ic ^^rn-LT^fF^B^aiP^iiiff^gX^^aiU LSffPLS <»: LT 

./sVPy h;J-'^l^- h^©ij!J^#T*So •?-0 8:f>- 
KU^^-VtLxmrnrnm^l la ©lUP{igi^L/c'}-t>7';j?-hP<i:, 
llb^LSEPLS \zi§mt^nMK?l^ <0^^>(xiy Y^.-VPl 2o 

©:5'>:j'4'^- hTi . T2 ttm.^f^nx\.^Zo ^u7f.-YtLxmm^^-v 

Al , A2 »7^:-hBl , B2 ti)^t&}^ hnx\.^^o »t:-hA2 tV\ 
m^^-YB\ ©?4?§M^$nTl^5o 2o©^>^;f^- hTl . T2 (i. :^ > 
^ 2 2{C^i^$nTV^§o 
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StilEiiLTW. rpi , Bl Silj ■eflkO^^-^{iKl;T\.^SX■/U>:r■^r 

>^(D^^&msi ^mumimpan^p, Bimm t rB2, t2 
mmi t TBI . PI mm t rA2 . ai mm tT\ m\:,<D^~7.^^m. 
01 mmmmwrnpfk n^p, a2 mm t tbi , b2 , pi mmi t 
TAi , Ti mm tT2 ^i:0y-xKi:Mci id^Wbtiri^So 

Xl^CfegCl t^^NVn-y h^f^lz-htS^^E^PAl . PBl <i:^ #X 

rB2 , T2 ^^j t rpi . Bl gij^j T^ P<J:A2 tt^mtX^^ho ^LX 
s $iJW-hA2 «!:$IJW^-^B1 ©?*S§{ia^S$tLTl^So 2oO:^>^.t>- 
hTl , T2 (i. :J'i/^2 2 {;:gi^$nTi.^-So •^Oflfe©fIiifeBF2 <i:«ti: 

aR2 ©^45- h©g^^&g{is ^J'^yi^+y-xg^^^i 2o^-xm^&m 

01 <i:y-;^gBi:&ecl <i:l5i--e*J9. ifeB^rt^BSf So 

^ 5 +^ 1 5 Oi§sg{ifiR3 r^jltM^afilFQ m p. A2 Jligg 

J i rpi , Bl , B2 mm^ X'Al ■^m^'^B2 ■^J^^mt^j.-yi^^l 5e 

t TAi . mMum^mp^ h^ti mmi «!:*^'l5^:^t>nTl^§o 4j5:&ss3 

ijEg&lF 3 ©#;h:- hogi^{4g{i. 7 y I' ^-:^mm^ 1 2 ©4^j3:& 

ssi fr-xm^&moi tm~x^^^ mww^So 
gi7{rM>T. ff:tiMf«#i Hi. tm-mmxi>io. m~W^^HLX 

•7 ^ 1 6 (i. ^^fT# 1 3 iJct?>':&^a# 1 4 tlH)^© 8 'f^- h 3 feB 
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m 8 izfTsty ^ -y^ i e (D^t^- hit. mi tm-^&.i::im-w^^iti 

T. sJfeB^MB&l-'So mMWi^^l la izii^ control valve) 

1 1 g ts^f) 1 1 h ft© trx h y 1 1 j tt}<^ 1 6 g ©mSfegi-iii&S^ 

ifA^tU 1 n{CT?4^it±LTl.^'So 1 Ik «trxh>l lj 

®JEE:^7^'eab<5o ttz. mB^l lb -K^^l Im f>J-0"/^ Vi^-f 1 It t 
MJBE{^:tal Ix tlHm\i7sh>l ly <!:T;g|fife$nTl^So y^^i^+l It it 
mmyaayi ig {c^g^Si^fc^^^i 6g OB^^&SfcJfl&g^fcJfA^ 
tis Moy^^l In «::r?4^S>f±LTV^5o x:^-;H 6h «^ -eoM^Jc 
IS{:^bn/:?ftEmPAl. PBl|^(c|¥A$nTi>S#{f^ai 6k, 1 6k {CT^ jf^:^ 

7^ ^J' 2 9 a ©gJ^^ifCJCCTXTT'-yH 6h Ol^Pffi 
a(cjt^ajL/ifiir^^^m^/;:af)©x-/N*l 6 s ±©tU^i 1 6t o-SP^5-{c. 
X-Z-^l/^Sl 6u t WTW?TtO^^^^ 1 6w <&IS{:^Tl^So -^LT^ y^Zf 

SX^-;U^J!E»QF ©K^«-^LTl.^5o XZf-Jl^l 6h ©^l&ast *<stl*> 
G>st2(wiiJn-r5{Ctifel\ 7.zf-Jl^mS.Q¥ {iQF0*^^)QFl{Cit^^-^5o MS 
sT ;6<sT2{l/i:S<i:;^y->'l'»ltfiQF lt-'^(DQ?UZtS.<0. 
(iii^Vl X^m^^o ^b>{C. Mfist ;6<st3^ji^5<!:X7'-;l/gS[4QF 
(iH^iijto^So -eUTMSst t^sUizflht. xy-;l/flmQF 
*QF2(i:/j:«9. 7>f-:5^2 9*<^ISMV2 T'f^l/-rSo 
fiiS. ^(DlfkO^l^nyKT^l 7. ra^#l 8. »i.5l^S^#l 9. 

2iJi:«iAn>/<T#2 0. 2 h ^ :3 ://<T^ 2 1 {ix -y^-^^i 6 tPI 
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3> hn-^ 4 1 rtfCW, #-fry-9-LS 1 5, LS16F. LS16R. LS 
17. LSI 8, LSI 9, LS2 0. L S 2 li}^h>(Dm^t^mf£M.nU<Jl^ 

tB:^M^<&tii-rORy-h5 1 ibg^^-^*>S^ANDy-h 5 2, 5 3. 5 
7^-yjE^fflEPC#P 1 6 a *$iJiIt§M-i-P 1 6 ae<£:ai;^;t'5di;^ 

M-§-^dJ:^J-rsmi-b«y hm#IsIgS5 Oa . m2-ir.y h^-^IsIi^S Ob . ms-tr 
lii:^JlHllE& 5 5{C{i, 7.f-^iEfefflEPC#P 1 6 a LT-7 ^ 

E^:-^ 2 9 a ^mm^'^?>mmum^^s i Hi^tc^^f-^ffl^iEE^— ^ 

2 9 a ^iiMi£$-ti-Sii^iiMIli^S 2 igi^{C7 >f -^MJE^-iS' 2 9 

{j-^>nTl>T. {i^P 1 6ae^|±J:(]-r'5o 

^LT. Hi|IE=S-b>1fLS 1 5. LS16F. LS16R. LS17, LSI 
8. LS19. LS20. LS21 i)^ih(DiSm!)<WL^nMEEKl±l^fl6 0 R 
y- h 5 1 izAtl^tL?>c 

ANDy-h5 2{i. 0Ry-h5 l®Hi:^;fi-t<i:mi-tr-y h^-tms Oa 
<i:Om-t:6<A:t»$tl/::i§{C. ANDY- h 5 3 <hjei!7$iJ«i§S 1 {cai;^-^^ 
o -eUT. 7.f-:/iE^fflEPC#P 1 6a ti. jgli^iJ^lEl^S 1 *^btfJ:^$n 
fzitmmmimP l 6 aetcT^ >r 1 6 ^iEgfigF 4 7 ^ - rJ^ 

ffl^E^-rJ' 2 9a ^42K$-ti-5o 

ANDy-K5 3(i. ANDy-h5 2(Dliitl9^tf^2-t y hff^IsIgSS 0 
bi©fi-tJ5<A:^$n/c<!:^{CANDy- h 5 4 «!:. li^ii$iJWgSS 2 (Ctfi;^ 
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t^o -eLT> 7>f-i/jE^fflEPC^P 1 6 a it, itM»J®lHli^ S 2 *^ b tti 

:}]^titzitmmm,^^p i e aejcx^ .f i e ^je^mf 4 ff^x-i^m-^-^t 

^ 7^-rffi?AE^:-r5' 2 9 a^ii^ii^-li-So 
AND^"-h5 4{i. ANDy-h5 3 ©tii:^jM^t^3 -fey hm-^Eif&S 0 

tX. y ^ -yjE^m E P C#P 1 6 a {i. • ^^±$^J^^|5I^ S 3 t> 

tiitf^tlfzitmrnmrn^P l e ae ^ 1 6 ^^11?$ -fr. 7 ^ -^ffl 

?iEt-:J'2 9 a ^^^^mm^XMm- h^^Hty ^-y^l e^^ijtfir 
MS4{CtUg|^. 7.f-r5^ffi?iE^-iS'2 9a ^i^±$ii:^o 

y ^llI^{Col^T^ ill iCD^D-f-i'- h{Cct«9l5&BJ-rSo 

gPtfJ3>/<7 3 0©±{fftg4 2 b i)<r^mW.i 2 a lcJ;«9 0N, OFF^-S 
U ^ y hX-ry5^4 3;i>^t.OM■t;6^^ #I1S 1 0 (CT^i^iM^tL'So g^ffia 
73 0*^'W^4S4 2a T^tltfYE S <i:^<CoT#jlBS 1 1 {Cji<?^. 3>ho- 
^4 loai:^7M^P8e *<OFF$nT^ ^^&J^]KM{i^^T^«l^i:So 

tfz. Sftil3>'^<7 3 0*<±{f&g4 2 bTa^nTOOt^j: orpins 1 2 
s ¥-)liS 1 3^ #jIlS 1 4{C3iti-o I|J■&^ ^HS 1 2-e(i'; ^ hX-l'yf-4 3 
*<ON-rsycfe. ^i?l54 6*q|§o WS 1 3T«|5l;^{CLT. (5lfe«"4 5*< 
i^^:Tt-'5o ^HS 1 4T«3>hP-^4 l*^^>^t-tP 1 5ae, P15be. PI 
6ae, P16be, P17e, P18e, P19e. P20e, P21e*^0FF 

mMQ? ail{C7>f-^jEefflEPC#P 1 6a ty ^ -^m^mEP 
1 6 b TiS^mmit^jME^omMiE ^^to 

in-r^)o LTmsttji i E i E2lZti?it. X7"-;Ue{[*QF (1— ^ettS® qfi 
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EI 1 3 A. EI 1 3 B ti. 2 S=)i07 ^ -^SiJ!g^x--/;l/T*-DT. imKy 

h-^tltz^^^JimZVp ^^"To •eLT^ Ell 3 A«yL/- h7.f-rrffl«^ 
^•?:J'-yA^^ Ell 3 B{i/'JXUMi/7>f-yffill^!lt^N°rJ'->'B^^LTV>5 

^S!/S;fiS^^i^®$iJ1®lEl^©f^i&^EI 3 izj^^ommt^o 

f^H^fi-eabS^^y '>+ 2 8^ 7^-:J^2 9^ gftfl^y^TS 0> 1^gi^3 1 
s Mi&i^SV^i^3 2. 2<^:i»3i3>^7 3 3. 2 <5^X h «y ^ n 3 4 <&:^T 
f^ih^-tirSo ^Lr. ra-S.S\,^:13 2. 2i!m^=J>^TZ 3. S.?>'2<5^Xh 
.y^=i:/'^;T3 4^^i^LTl^SEI^L^i:V^rfA;^v-X^:^■/^S|5:^-e^0«9iit■ 

So 

-jJ'2 6a , 2 7a {C. HtHiMQp tmff^^^tlTK^^o CZX'. i&^^ffPPC 

#p 1 3, 1 A^F2&.mizmLrmimmt6i^iz. mmn^2 e® 

^n<i:9iL/::t^> c:nt>cD#E:^M{t# 1 1 £:&*^TPPC#P1 3 
. 1 4©A□^^>:^^^- hPitliP»^.- hAl PBl{c*5{:f€)»ii«$iJiaii:^i^PQ 
TOE:^jM*<|5l-<l:/j:S<i:7C^itEPLp<J:lHlE(C^-rSo ,-€-LT> CtLt*® 
§E^lti{S#l 1(1. -eoftfeOE:^3li^ft# 1 1 ioFa^T-mi^tcfCD/cL SEi L 
Ti^^^ft^m^4**<t>x LSEPLStLT/ftE'f^^'T'UCf^ffl-r'So 
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ttl6o flip. ^^^ItPPC#P1 3. 1 i^R2&mimf?Lr^lzW.M 

SfTMii:^07^^aJ^-:5' 2 5a , 2 Sffl^iEt-:^' 2 8a . 7>f 

-^2 9mmE'e-^2 9a . W^::i>'<7 3 0 ^lHlg$-li-'574E*-:J' 3 Oa 
^ Mil^3 1 ^mm-^^^mB^e-:^ 3 1a. ^i^i^S^<^^|3 2<&lHlif£$-a-5?4 
E€— :^3 2a. 2i:>cajAz3 y/<7 3 3 ^Hg^-tir'S^iE*-:?' 3 3a . 2(5^X 
h.y:?3>^7 3 4^IlI^$ii-S?4E*-^3 4a «i:<£-|g|&$-fr-S/ca6. ZtHh 

i:nt>o#E:^li{ft#i Ui> :fc&^^fSP2 6. 2 7 {rTML/;:t|iI:^{c. 
^?ftE^~:5'fe.i:a^T^f-iJ^-:5'^cD&ttU»Qp<£-#>«ffiSiJ izf^mt S n - 
XK-fe>:J':^iCO^t7J^^l 2. 15. 16. 17. 18. 19. 20. 210 
AOO;f.yy.fx- hPitjBPOfiJW^- hAl *SV^{iB2 rHl{-*J{:l-S^^«$l]® 
^^PQ •t?0E:^J^*<|Hl-<i:^X-5<J:9{^:t?^EPLp<i:IiIE{cMEt- So -eUT. 
cnb©^E:^fflM#l Hi. -?:0ftfe©E:^M{t#l 1 <i:©Pa1T^^t{CfE:i;/cL 

gSLSl 2rt{3^^-r-5fiifE*5!{«9aiL. L SEPLSi LT»LTl^5o 
COL SEPLS{iL S#5 {cf^ffl L. L S^5 (iyftE^H >^ 1 ©tttbjftEPp 

1 L SEPLS(»:CD^EA<<-^-o^>— J; 9 >X LTV^So 

jftE'-J^V^/l {i. #1i!J^^l 2. 1 5. 1 6. 1 7. 1 8. 1 9. 

2 0. 2 l©slf1p^{c^cl:T^iES^^s^t•SJ:9Iia^SQp^tt^«*^t», # 

{::i5'5-vi'i'2 8ffliftbOflFl|^Sffl<»:{i^{:fT@eiSf Sc:i4'<. ±mmWitl 
{^fCC/ctttliftQp ^i^o 1 <®OpI^^aJ^©^4E'f^>y 1 ^WB.ttl\,fi:\.\ 
ctoT. E:ti^^o/;:fe(::'; •J-7^i 0*^t>^>i!^ 2 2^^^ >; --7-rsE?6(i 
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jfx D X^M b-li-S f^i&?ft©:^-^<fc - h fcB«r±liJ5fe'So 

2. 15. 16. 17. 18. 19. 2 0.. 2 Hi. ^tl^ 

T^^^x-:^25a. 28a. 29a. 30a. 31a. 32a. 3 3a. 3 

t>^j:i.^o ZOtztb^ ±^M<Dm]E'e-if 2 8a •Zflgl&^n'S^^ «)/ •> + 2 8 (i. 
CO?ftE*-^ 2 8a 0^<t*<«LTfcm^i$^Tf^l!lt'5o 
Iridic. 7^-:S^2 9. Wtii^XTZ 0^t>. -en-eno^Affi^-^S' 2 9a 

. 3 oa (D^mi)<^mfzhm^mmvi^m-t?>o c©^m. ^^^-yv'-f 2 8« 

lifiT-tt^". ;^ ^ y 2 8 tmi^^XT 3 0 

tttH* Q pa^B£:^-r 5 miSJt^jME^-^* S ^ 5 -y i/ -f iE^ffl E P C # P 1 5 a 
t ^ i/ -t-j^effl E P 1 5 b . *5 J:af7 ^ -rJ^jEgffl E P C#P 1 6 a i 
7xf-ri£gfflEPC#l 6b ^r^tLmiStzfTl^So ctL{CJ:«9. *-y/N°3 4 
(CgA^n/ilSW'^^^ 5 y + 2 8 iCTiS^it'fC. 7 ^ 2 9 . 7 y 
+ 2 8. g^tliny'^TS OOV^fn^^O^iE*-:^' 2 8a . 2 9a. 3 0a*<ji 
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T 3 0 Kmrn^^miat^o m^icu > h p - •5 4 ni> ^ 5 «y 1 2 S ^:W± 

, El 9 B {C^^ j: 9 {c. -€:OX-/-;H 6h iZ^ftzWiJ^^ 1 6t ©tf®:^'/- 
6u t^WimTWX^m^l 6w 7>^-;l/^l&ast ;{)<ii;iT 
t>;^y-;l/m»QF {i-St^xa. fin-e.ttEt-^2 9a (iig^iS^^^Vl tU 

^/c. 3>hn-5 4 l(iiiSIS^^4 9{CJ;J). 7 ^ -i5^ 2 9 ^j|gi&. itM 

^ -ymmm^^^ -yht.mz mmmxh^^ u x u -^j^^ra/N- 

^J' - > B© 2 aS©7 ^ -rJ^M^»^t S C <i:*<-e^ So 

t.fz. nM^^^-^B^miZir^} x^)m}y ^ '-^\:im\<^^m^\t^m. w± 

itM©^£ii^{c*M;^©*Sg«>7 >f -iTicffli^sii^ti^T. c:©ig|&7 - 

©T. m¥W-b<n±.-^^o 
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t tz. Wtii 3 >K7 3 0 i)<rif&m 4 2 a ONf. m^lSIsl^ 44^0N/OFF 
-r-SU ^ y>X^'yf-4 3WOFFi^j:0> 3>hD-5 4 1 {iJl^ft^P 8e 
^0 F F LT^fif'T P >y ^WM^P 8 ^S-I^J^X.. n y h?6KP 9 V 
i^2 2Kmm-^^. ?AEE'f^>-/2 0ilhtfifl5t»Qpa MSffSo CtldJ;?}. ^ 

a#^©^fTl^^<-^if LT^tfLJi^iLTl). ^il^5B^?S':^{i3tff-a:t\ ^ 

(is mom mmffmmmmomm^- ^^r^^^xx-^t;: 
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|» ^ O $E ffi 

<t«9BUl2#?AE*-:^fcctO'T^^iJ^-:5^ 2 5a , 2 6a, 2 7a, 2 
8a, 29a, 30a, 31a, 32a, 33a, 34a ^(DffWltM^^l^t?> 
^•K^#12. 13, 14, 15, 16, 17, 18, 19, 2 0, 2 1 C 

«^E:»-r§#E;^7M^S»#l 1 1. ME#^^#^#?ftE*-^*5J:a'7^ 

1 6 0;^'/-;l/l 6h {i. 7>f -yffi?6Et-i5^ 2 9 a OgJ^glEMtCjSCTXT' 
-;n 6h ©I^P®«{cit^JL/iB^^aK»^»/;:J6©7^-/N'!Koi2JiX^ 1 6t 

3. BuiE$«J®#g:4 Ui. HuK^IJ[Of^ll^l^lEi&-t-5^?*E^-r5'©^?t^ 
^Hit-^^^tU^SLS 1 5, LS16F, LS16R, LS17, LS18, 
LS19. LS20. LS2 It^^Atl^tlfz^mt. BUiSf^H^g©— 

^It^^S 2. 5 3. 5 4 <!:. 
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4 . mmmm^!^ 4 1 wmy ^-^i^ o^^w.^^-^ 2 9 a i^Mii 

5 . Btife^ticofFii^fio-o-e* sg^tb 3 :/'<7 3 0 4 4 L 
TtJflE$iJlli?g:4 i{cgi^$tL/itSi^{4®^:^fcBf5fii:g-fe:^i^-4 z. 
(OW^zxyKTZ 0 W&B 4 2 a Kti^^tmZW.'^y^ k 3*^'0 

F F L. 4 1 •b^h^m^mjm.o^'^'i y^x^v ^wsm? s -^cd 

ii^p 8 e ^0 F F LT. i^«/iS;iS#a^^?f^^±t'5 t^t^^tt^m^o 

6. M2&g-b>-!f4 3{i. ^l&5^5S?^;^©^tT^^^T^t-'SIl]^;IT4 5 i^fg^ 
4 6(C^^$n^ BUlSS^tB3>'<7 3 0 >6<fp||^?±^©±{Mg 4 2 b {C/j:5<h 
^©fifi-fe>-9-4 3*<0NLT. B>iiElHlS«"4 5i^^^4 6 ^f^S/^-frSC i 
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